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International application No. 
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International filing date 

iday/montMyear) 07 March 2005 (07.03.2005) 



Applicant 

ALBERT EINSTEIN COLLEGE OF MEDICINE 



2. 



3. 



^ The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statemoit under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normaUy two months from the date of transmittal of the mtemational 
search report. 

Where? Direcdy to the Intemationai Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20. Switzerland, Facsimile No.: +41 22 740 14 35 

For more detailed instructions, see the notes on the accompanying sheet. 

I I The applicant is hereby notified that no mtemational search report wUI be established and that the declaration under 

Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

I I With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

I I the protest together with the decision thereon has been transmitted to the Intemationai Bureau together with the applicant's 

request to forward the texts of both the pirotest and the decision thereon to the designated Offices. 
I I no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

Reminders 

Shortly after the expiration of 18 months from the priority date, the intemationai application will be published by the International 
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intemationai application, or of the 
priority claim, must reach the Intemationai Bureau as provided in Rules 90W5.1 and 90W5,3. respectively, before the completion of 
the technical preparations for intemationai publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
Intemationai Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an intemationai 
preliminary examination report has been or is to be established. These comments would also be made available to die public but not 
before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for intemationai preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date 
(in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for 
entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) wUl apply even if no demand is filed within 19 months. 
See the Annex to Form PCT/IB/301 and, for details about the applicable time limits. Office by Office, see the PCT Applicants 
Guide, Volume II, National Chapters and the WIPO Intemet site. 
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{See notes on accompanying sheet) 



PATENT COOPERATION TREATY 



PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's o r agent' s file reference 

96700/950 



International application No. 
PCT/US05/07365 



FOR FURTHER 
ACTION 



see Form PCT/ISA/220 
as well as, where applicable, item 5 below. 



International filing date {day/month/year) 
07 March 2005 (07.03.2005) 



(Earliest) Priority Date {day /month/year) 
11 March 2004 (11.03.2004) 



Applicant 

ALBERT EINSTEIN COLLEGE OF MEDICINE 



This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of sheets. 

^ It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the Report . . i - • *u 

a. With regard to the language, the international search was carried out on the basis of the mtemational application m the 
language in which it was filed, unless otherwise indicated under this item. 

I I The international search was carried out on the basis of a translation of the international application 

furnished to this Authority (Rule 23. 1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 
Certain claims were found unsearchable (See Box No. II) 



□ 
□ 



Unity of invention is lacking (See Box No. Ill) 
With regard to the title, 

the text is approved as submitted by the applicant. 
I I the text has been established by this Authority to read as follows: 



6. 



With regard to the abstract, 

the text is approved as submitted by the applicant. 
I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 

may. within one month from the date of mailing of this international search report, submit comments to this Authonty. 

With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 



I I as suggested by the applicant. 

I I as selected by this Authority, because the applicant failed to suggest a figure. 
I I as selected by this Authority, because this figure better characterizes die invention. 

none of the figures is to be publish ed with the abstract. 

Form PCT/ISA/210 (first sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US05/07365 



A . CLASSIFICATION OF SUBJECT MATTER 
IPC(7) : A61K 31/70; AOIN 43/04; C07G 11/00 
USCL : 514/44; 536/4.1, 16.8 

According to International Patent Classification OPC) or to both national classification and IPC 

B. FIELDS SEARCHED ^ 

Minimum docimientation searched (classification system followed by classification symbols) 

U.S. : 514/44; 536/4.1. 16.8 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
Please See Continuation Sheet 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category ♦ I Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X, P 
A 
A 
A 



US 2004/0204379 Al (CHENG et al) 14 October 2004 (14. 10.2004). 
US 5,366,996 A (ELFORD et al) 22 November 1994 (22.11.1994). 
US 6,309,830 Bl (PANCHAL et al) 30 October 2001 (30.10.2001). 

STAMATOYANNOPOULOS. G. Control of Globin Gene Expression During Development 
and Erythroid Differentiation. Experimental Hematology. March 2005. Vol. 33, No. 3, 
pages 259-271. 

KEELING. K.M. and BEDWELL, D.M. Clinically Relevant Aminoglycosides Can 
Suppress Disease-Associated Premature Stop Mutations in the IDUA and P53 cDNAs in a 
Mammalian Translation System. Journal of Molecular Medicine. June 2002. Vol. 80, No. 
6, pages 367-376. 

PAREKH-OLMEDO et al. Gene Therapy Progress and Prospects: Targeted Gene Repair. 
Gene Therapy. Vol. 12, No. 8, pages 639-646. 



1-4. 10-20. 27. 31-33, 
36 and 38 
1-38 

1-38 

1-38 



1-38 



31-38 



I I Further documents are listed in the continuation of Box C. I I 



See patent family annex. 

later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document meniber of the same patent family 



* Special categories of cited documents: 

"A" document defming the general stale of the an which is not considered to be 
of particular relevance 

"E"* earlier application or patent published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is cited to 
establish the publication date of another citation or other special reason (as 

specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
-p" document published prior to the international filing date but later than the 



Date of the acmal completion of the international search 
22 AuEUSt 2005 (22.08.2005) 


Date of mailing qLth^niefpational search report 

0 3 OCT ZLly5 


Name and tnailing address of the ISA/US 
MaU Stop PCT, Attn: ISAAJS 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Facsimile No. (703) 305-3230 


Authorized officer / C(/iA^^ 9 /"{y^^^Cl^ 
Jennifer Dunston ^ ( 
Telephone No. 571-272-0507 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US05/07365 



Continuation of B. FIELDS SEARCHED Item 3: 
EAST, MEDLINE. EMBASE, BIOSIS, CAPLUS. CANCERLIT 

search terms: suppress, read through, read thru, nonsense, stop, premature termination, ptc, gentamicin. geneticin. paromomycin, 
hveromycin. G418. kanamycin. amikacin, tobramycin, quinolone. ofloxacin, thioguanine. thalssemia. hemophilia, vol WiUebrand. 
cancer, cystinosis. cystic fibrosis, duchenne muscular dystrophy, tay sachs. wilms nimor retinoblastoma, neurofibrmatosis. ataxia 
telangiectasia, hurler. mucopolysaccharidosis, lipofuscinosis, petide nucleic acid, phosphorothioate. sodium butyrate. aclarubicm 



Form PCT/ISA/210 (extra sheet) (January 2004) 



PATENT COOPERATION TREATY 



From the 

INTERNATIONAL SEARCHING AUTHORITY 



To: 

ALAN D. MILLER 

AMSTER. ROTHSTEIN & EBENSTEIN LLP 
90 PARK AVENUE 
NEW YORK, NY 10016 



PCT 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis. 1) 



Applicant* s or agent's file reference 



96700/950 



Date of mailing 
{day /month/year) 



0 3 OCT 200b 



FOR FURTHER ACTION 

See paragraph 2 below 



International application No. 

PCr/US05/07365 



International filing date (day/month/year) 
07 March 2005 (07.03.2005) 



Priority date {day/month/year) 
11 March 2004 (11.03.2004) 



International Patent Classification (IPC) or both national classification and IPC 
IPC(7): A61K 31/70; AOIN 43/04; C07G 11/00 and US CL: 514/44; 536/4.1, 16.8 



Applicant 

ALBERT EINSTEIN COLLEGE OF MEDICINE 



1 . This opinion contains indications relating to the following items: 





Box No. 


I 


Basis of the opinion 


□ 


Box No. 


n 


Priority 


□ 


Box No. 


III 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


□ 


Box No. 


IV 


Lack of imity of invention 




Box No. 


V 


Reasoned statement under Rule 43to.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 


□ 


Box No. 


VI 


Certain documents cited 


□ 


Box No. 


VII 


Certain defects in the international application 




Box No, 


VIII 


Certain observations on the international application 



2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.\bis(b) 
that written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of 
mailing of Form PCrr/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 



Name and mailing address of the ISA/ US 
Mail Stop PCT. Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Facsimile No. (703) 305-3230 



Authorized offi 
Jennifer Dunss6n 




Telephone No. 571-272-0507 



Form P(rr/ISA/237 (cover sheet) (January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 


International application No. 
PCT/US05/07365 


XJn ¥ Hocic rtf thic nnininn 


1. With regard to the language, this opinion has been estaDiisnea on tne oasis oi uie inicniaiiuiiaj uppuwaiiun m uit laii^uagw 
it was filed, unless otherwise indicated under this item. 

1 1 This opinion has been established on the basis of a translation from the original language into the following language . 

which is the language of a translation furnished for the purposes of international search (under Rules 12.3 and 23. 1(b)). 


2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 


a. type of material 




1 1 a sequence listing 




1 1 table(s) related to the sequence listing 




b. format of material 




1 1 in written format 




1 1 in computer readable form 




c. time of filing/furnishing 




1 1 contained in international application as filed. 




1 1 filed together with the international application in computer readable form. 


1 1 furnished subsequently to this Authority for the purposes of search.. 


3. Q In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been 
filed or ftirnished, the required statements that the information in the subsequent or additional copies is identical to that in 
the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 


4. Additional comments: 





Form PCT/ISA/237(Box No. I) (January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 


International application No. 
PCT/US05/07365 


Box No. V Reasoned statement under Rule 43 6is.l(a)(i) with regard to novelty, inventive step or 
annlicabilitv: citations and explanations supporting such statement 


industrial 


1. Statement 








Novelty (N) 


Claims 1-38 




YES 


riaims NONE 




NO 


Inventive step (IS) 


Claims 1-38 




YES 


Claims NONE 




NO 


Industrial applicability (lA) 


Claims 1-38 




YES 


Claims NONE 




NO 



2. Citations and explanations: 

Claims 1-38 the criteria set out in POT Article 33(2)-(3), because the prior art does not teach or fairly suggest the use of ^n agent 
effective to increase transcription of a gene in combination with an agent capable of increasing the production of the protem disrupted 
by a mutation in the same gene. 

Claims 1-38 the criteria set out in PCX Article 33(4), and thus have industrial applicability because the subject matter claimed can be 
made or used in industry. 



Form PCT/ISA/237 (Box No. V) (January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/US05/07365 



Box No. Vin Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the questions whether the claims are ftilly 
supported by the description, are made: 

Claims 1-38 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because of the claims are not ftilly supported by the 
description The description does not disclose the claimed invention in a manner sufficiently clear and complete for the clamied 
invention to be carried out by a person skilled in the art. The claims are drawn to or encompass the treatment of any disease 
comprising administering an agent effective to increase the transcription of a gene disrupted by a genetic mutation m combination 
with an agem that allows a functional protein to be expressed from the defective gene. Further, the claims are drawn to or 
encompass the administration to a subject an agent that activates a promoter of a gene disrupted by a mutation. The nature of me 
invention is complex in that the agents must act on the gene disrupted by a mutation. Further, the claims are drawn to or encompass 
the treatment of a genetic disease using the abovementioned method. The breadth of the claims ftirther exacerbates the complexity of 
the invention. The specification teaches that ofloxacin and thioguanine are capable of increasing transcription from an atm promoter 
in an in vitro assay (e.g. paragraphs [0029]-I0040]; Table 2). The specification does not teach how to use ofloxacin and thioguanine 
to increase the expression of any gene diat may be disrupted by a mutation. The specification teaches that agents may be idemified 
using in vitro promoter assays. However, the use of in vitro cultures to model human disease can be unpredictable. For example, 
Stamatoyannopoulos teaches that compounds that induce fetal hemoglobin expression in patients do not induce fetal hemoglobm 
expression in clonal culmres when they are well controlled for maturation (e.g. page 262. left column, last paragraph). Thus, me 
results of an in vitro assay are not necessarily predictive of die effect in a subject. Furthermore, the use of nucleic acid molecules to 
correct a defect caused by a genetic mutation was underdeveloped and unpredictable at the time the invention was made. ParaWi- 
Olmedo et al teach that oligonucleotide delivery must be optimized before gene repair is considered useftil for clinical applications 
and that animal models must be tested to validate the overall approach (e.g. page 639, In brief). In view of the breadth of the claims 
and the lack of guidance provided by the specification as well as the unpredictability of the art. the skilled artisan would have 
required an undue amount of experimentation to make and/or use the claimed invention. 



Form PCT/ISA/237 (Box No. Vni) (January 2004) 



NOTESTOFORM PCT/ISA/220 

These Notes are intended to give the basic instniclions concerning the filing of amendments under Aiticle !9^The 
Notes are S on he requirements of the Patent Cooperation Treat>-. the Regulations and the Administrative 
rnstmct^ns ^nder thaf In case of discrepancy between these Notes and Chose requirements, the latter are 

applicable. For more detailed information, see also the PCT Appiicanr s Gmde. a publication of WIPO. 

In these Notes. ' Article " "Rule*; and -Section" refer to the provisions of the PCT. the PCT Regulations and the PCT 
Administrativc Instructions, respectively. 

INSTRUCTIONS CONCERNING A^^END^fE^TS UND5:R ARTICLE 1 9 

The applicant has. after having received the international search report, one opportunity ^^.^f "/^^^^^^'^^^^^^ 
international application. It should however be emphasized that, since 3II parts of the PP»^^^^^^^ 
description and drawings) may be amended dunng the intemanonal prenmmary examination P/^.^^^^^^^^^ nuSed 
no need to flic i mendments of the claims under Article 1 9 except where, e.g. the apolicant wants the latter to be publishwi 
S^rr pur^oses^f provisional protection or has another reason for amending the d aims before mtemational publication. 
Furthermore, il should be emphasized that provisional protection is aNfcilable in some Stales only. 

What parts ofihe international application may be amended ? 

Under Article 19. only the claims may be amended 

During the international phase, the claims may also be amenced i or further amended) under Art^^^le 34 b^^^^ 
the International Preliminary Examining Authority, the descnption and drawings may only be amended 
under Article 34 before the Inlemaiional Prelimmary Examining Authonty. 

Upon entry into the national phase, all parts of the intcmatior.al application may be amended under Article 28 
or, where applicable. Article 41. 

When ? WiLiin 2 months from the date of transmittal of the international search report or »6 months firam li^^^^ 
date, whichever time limit expires later. It should be noted however, that the ^^^^^""""'l^'^l^JP^^^^ 
as having been received on time if they are received by the International Bureau after ^^'^^^''^.^^ 
applicable time limit but before the completion of the technical preparations for international publicaUon 
(Rule 46.1). 

Where not to fJIe the amendments ? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
Iniernaiional Searching Authority (Rule 46.2). 

Wh-.ere a demand for international preliminary examination has been/is Hied, sec below. 

How? Either by cancelling one or more entire claim.-:. Ky jJding one or more new claims or by amending the text of 
one or more of the claims as filed 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

AM the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where ^ cjaim^ 
cancelled, no renumbering of the other claims is required. In 2II cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions. Section 205(b)). 

The amendments must be made in the language in which the Internationa! application is to be published. 

What documents must/may accompany the amendments ? 
Letter (Sectfon 205(b)): 

The amendments must be submitted with a letter. ^ 

The letter will not be published with the international application and the amended claims. It should not be 
con.'iised with the "Statement und^r Article 19(1) * (see below, under "Statement under Article 19(1) ). 
The letter must be in English or French, at Ihe choice oi the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international 
ap|>lication is French, the letter must be in Frencf^. 



Notes 10 Form P(^r/ISA;220 (first sheet) (July 1998. roprim April 2002) 



NOTES TO FORM PCTAlSA/220 Ccontinued) 

ihai identical indications concerning several claims ma> be grouped), wheiner 
(i) the claim is unchanged; 
(u) the claim is cai.celled; 
(iii) the claim is new; 

(jv) the claim replaces one or more claims as nled; 
(V) the claim is the resuh of the division of a claim as filed. 
The following e.«nples illustrate the manner in which ame«lments must be explained in the acco-panying 
leHer: , 
1 f Where oncnaJly there were 48 claims and after amendment of some claims 'here are 5 J: 

"Claims Ho 7^ 3 1 32 34. 35. 37 to 48 replaced by amended claims beanng the same numbers: 

claims 30. 33 aild 36 unchanged: new claims 49 to .-I added. 
- (Where oneinaJly there were 1 5 claims and after amendment of all claims there are 1 1 ): 

"Claims I w 1 5 replaced by amended claims 1 to 1 1 
. (Where oiieinaJlv there were 14 claims and the amendments consist in cancelling some clanns and in 

-Statement under Article 19(1)" (Rule 46.4) 

.\nicle 19(1)). ^ ^ , • 

The statement wiia be published with the international application and the amended claiim. 
It must be in the Unguage ia which the international application is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

preferably by usiuig the words "Siatemem under Article 19(1). , . . 

report may be madeonly in connection with an amendment of that claim. 
Consequence if a demand far international preliminary examination has already been filed 

sentence). For ftmher infonnation. see the Notes to the demand foiro (PCT/IPEA/401). 
Consequence with regard to translation of the international application for entry into the national phase 

in addition lo. the translation of the claims as filed. 

For further detaiiis on the requirements of each designated elected Office, see the PCT Applicant s Guide, 
Volunie II. 



Notes lo FoiTT. PCT1Sa;2;0 .i^i-. ond sheet) (Jul> 1998: rcpn:.: April :«»:> 



